Effects of Pluronic F127-PEG multi-gel-core on the release profile and pharmacodynamics of Exenatide loaded in PLGA microspheres.
Pluronic F127 and PEG as a multi-gel-core were used to prepare Exenatide-loaded microspheres and store the drug within the microspheres. Also, the sol-gel transition and novel functions of the Pluronic F127-PEG gel core were investigated.Microspheres with a multi-gel-core (GCMs) and without a multi-gel-core (Ms) were compared in terms of the rate of PLGA degradation, therelease kinetics in vitro and the efficacy in KKAy mice. The drug release of GCMs was at a constant rate, and slower than Ms. In addition, after the KKAy mice were given Exenatide for 55days, the blood glucose concentration and HbA1c concentration in the GCMs group were lower than that in the Ms group. The obtained results demonstrated that a single injection of GCMs allowed the mice to maintain a stable blood glucose concentration for two weeks and their body weight was reduced more effectively than that in the Ms group. In addition, GCMs had a longer interval between dosing (two weeks) and a lower dosage(2.4μg/kg) than Bydureon(®) (one week, 33μg/kg). The bioactivity and release of macromolecular Exenatide was improved by the multi-gel-core structure:(1)The hydrophilic Exenatide tended to partition into the PEG chains of F127 and PEG homopolymer, and so it was protected from the organic solvent and vigorous stirring; (2)The macromolecular Exenatide was released both by diffusing through the hydrophilic F127-PEG chains and hydrophobic PLGA.